Pro-oxidant effects of normobaric hyperoxia in rat tissues.
Rats were exposed to 100% O2 atmosphere for 12, 36 or 48 h, and their lungs, brain, liver and kidneys were studied for signs of oxidative damage. Oxidative damage at molecular level was estimated by: (1) the appearance of conjugated diene double bonds and (2) the amount of fluorescent chromolipids in lipids extracted from tissues. As important intracellular regulators of oxidative stress, the response of enzymes detoxifying reactive oxygen species was also studied. Macroscopically, the brain and the lungs were most susceptible to oxygen-induced effects. As an indication of oxidative tissue damage, hyperoxia caused accumulation of fluorescent chromolipids in brain and lung tissues, whereas diene conjugation did not reveal any signs of lipid peroxidation. Accumulation of fluorescent chromolipids was most prominent in the brain, where 99 and 138% increases over the control were detected after 36 and 48 h hyperoxia, respectively. Fluorescent chromolipids appeared in urine already before their concentrations were elevated in tissues. The activity of superoxide dismutase in the brain was initially decreased, followed then by a slight induction of activity at the later time-points. Pulmonary and hepatic catalase activities were markedly decreased after prolonged (36 and 48 h) hyperoxia. In conclusion, fluorescent chromolipid formation seems to be a sensitive indicator of hyperoxia-induced oxidative damage in rat tissues. The lipid peroxidation-derived fluorescent chromolipids are eliminated from the body via urinary excretion. Moreover, impaired detoxication of reactive oxygen may be implicated in tissue damage due to hyperoxia.